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A high dielectric constant maierial containing tantahim 
expressed by chemical formula Ta^N^ where x, y, and z 
are each a value which in total yield 1, 2 is 0.1 or higher hut 
0.625 or lower, y is 0 or higher hut 0.6 or lower, and 0.4y and 
0.6z in total equals to the value of x or lower, and a process 
for depositing a film of the material by means of chemical 
vapor deposition using CpJI^Nj),,, where Cp represents 
cycJopcntane, and m+n-5, or using a gaseous wnialum- 
coptamine orgaoomeiallic compound, or by a means com- 
priKing plasma treatment under a ga* containing nitrogen. 
Also claimed arc a semiconductor device and a MOS 
transistor using the high dielectric film containing tanialum. 

3 Claims, I Drawing Sheet 
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^SL^i^S™ 10 CONSTANT MATERIAL treatment to lb* resulting Ta>0, film silicon atoms which 

FORMING HIGH DIELECTRIC CONSTANT ^hich diffuse* into the Ta 2 0 s film ire bcHevc^oVo^ 

WIJ* CONTAINING TANTALUM, AND sale for the deficient Unt Jum i3 ™ a Wtffi 

SEMICONDUCTOR DEVICE USING THE J *-Q. voids. Assumably, the Sk3?oi Ster" £ 

SAME m<J the isolation voltage characteristics are improved 

according to this mechanism. 

This is d division of application Ser. No. 08/404,956 Id itioa 10 lhc u*™* oxygen annealing trcalmem 
filed Mar. 16, 1995. 9 described above, another means is proposed to further 

^™^tw 10 lho leak 51,116111 characteristics and the isolation 

BACKGROUND OF THE INVENTION voltage characteristics of a Ta z O, film. According 10 the 

The preservation relare* «o » high dielectric constant ?^S§SS5 S ^%^^T^ 

tantalum, and to a semiconductor device using the film as a 15 a high frequency oxygen plisma ut-urnem to T^Ofilm 

capacamrmsuUung film and toe like, carbon «d hydkgei atoS* in 

In the present-day semiconductor devices, silicon nitride °H l of 1119 film bv diffusion, while filling the oxygen defects 

(SisK,) films are used as insulator films and capacitance ! fVl,fa ?W "toms. The leak current characteristics and the 

insulating films. A capacitance insulating film is used, for isolation voltage characteristics are believed to be improved 

example, as a capacitance Tor accumulating charge in a 20 "coording to this mechanism. 

DRAM (dynamic random access memory). However, in an In Casc of depositing a high dielectric film comprising 
advanced ULSI (particularly DRAM), a material containing 7"*°* b y meaQfi of CVD, the use of a gaseous tantalum 
tantalum is studied as a material having a further higher (Ta>conlaining oiganometallic compound is increasing, 
specific dielectric constant than a silicon nitride, and its use becAUf * il can oe handled with greater ease as compared' 
in the place of a silicon nitride for a capacitance insulating Wllh *, gaseous TaCl,. However, in using a tantalum- 
film is considered. More specifically. ft>r instance, a study on «">i*ining orjfanomeullic compound as the starling gaseous 
the use of Tnj.0, is under w ay . in general, the capacitance C ""tonal, carbon (Q is taken up by the amorphous high 
of a capacitance insulating film can be obtained according to ""electric film during the deposition of the film, and the 
the following equation: carbon contamination in a high dielectric film is found to be 

4 serious problem to be overcome. The leak current char- 
acteristics ore impaired by such a carbon contamination. It 

where c represents the specific dielectric constant, 5 repre- * ariM " fro ™ lhe high dielectric film to 

sent, the area, and d represents the ibictaws of the film XWDt ' how " v,r ' « ffic *" c y of removal is mill 
Because the area S or a capacitance insulating film is 35 a, Ar m a~* ;„ ...» r~- 

reduced inevitably with increasing density of the semicon- D] ™«[^ n f 0 ^„^f 0U, §' ^ h J^ency 0*ygcn 

ductor device, the specific dielectric constant of ,hc film SXT™ ^^^^^totimp^. 

must be increased to maintain the capacitance C at the same chilcT^ and *? e J 50 "™ ,wto 8» 

feveL More specifically, in a bipolar tr.nsistor, for instance, f^'l TZ *^^'. 11 * stto J** <, ? fad " P™vide 
the area of a capacitance insulating film increases as to 40 Lt^*^*^ " ra . 5U .P w ^ to a Ta a O J film in terms of 

-<*ou* Ibra halfof the entire area of the trarSTlemem ^"^^^"T^ Volt ^ ciunxMt - 

w,lh decreasing are.of.fie nansismr element u, one fifth of v^^,™^ 1 characteristics and the isolation 

the initial size. ' voltage characteristics of a high dielectric film can be 

A tantalum oxide (Ta-O,) which constitutes the capaci- ^^t^S^J 9 increa v sin e d of the 

^i^Uti^^yi^/hi^^^^M as However, the capstan*, Cof the high 

in a range of Trom 20 to 30 For reference the sratfc ^ decreases with increasing thickness d. These 

dielectric constant of Si,N 4 and SiO, is in a r'anse fZ conflicting requirements can be circumvented by selecting a 

fi to 7 and from 3.7 to 3 9, respectively A Tat oTm Lube' ^ D « 1 1 & *« ***** ^uic conswt 

deposited by means of CV^proce^ urinf gUS, T*£ € ^"Jf* d ' ek ^f Hn "-, 

and O s as the starting materials. * „ Accordingly, an objeci of the present invention b to 

As mentioned in the foregoing, a Ta.O. film has a «<>h I Unt4 'T H:ont * imog bi « h Electric material hav- 

specific dielectric constant and £ belief Smistng R i ^T^?t! Meomtta tbt " lbat of a 

material for high dielectric capacitance insulating film ™^ l',^**' pl ^ Wl invcntio,, » to P*** » 

However, problems concerning leak current characteristics EETJwf »™»«JJ lantalum-oontainiug high dickctric 
and isolation voltage are yeTto be solved As a means for « ^? ^ Mr , ,mpf0Ved m Ieak curreM characteristics and 

overcoming these problems, there Tpt^ "f™. ^\^T^ 

comprising depositing a Ta s O« film by means of CVD . J. • . f objnrt of the present invention is to provide 

process on a body comprising a silicon suteiaw u^ng ""»«»*«*»' using the high dielectric film above, 

gaseous TaCl, and O t as the starting materials, aa d then SUMMARY OF THE IhrVEl»mON 

&t^Zk?K£FJrP' ln ? n0r kak currenl ,aJunl ^P^wod "y chemical formula Ta^OJi wh«e x v 

^k^.!T^ . ,S6l f lma volto 6 e characteristics are and z are each a value which in total vfcfir l! Ttfo?'™ 

Sralf ^T?o I vo,ds lh41 hI 8 hw ™* « towiTS 0 or hSb« S, 0 6 or Inter 

neotTm^ ^L, IJ 5 ,?^ dU . n ° B ** 10 ,h * sirnu,,s - « ,Dd SDd 0 *■ «m* «o S value ofx " K' 

amms X U SSbl S r^ SU:TOUnding 0Xy i? en Uz » of ^« than 0.1, T^O, Is „iSd' 

atoms. Tnus, by applymg the acuve oxygen annealing only insufficiently, and hence, the specific 
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TV^wrre^i^^ ihen applying a plasma treatment to the r*L\ti™i£l 

* fall in a range defined above, the value of x is eqi^ to or n^l^ aCC ° fdmg t0 * fi fourth ^ ct of <>* 
greater than the sum of 0.4y and 0,6z. 71* tomalum. £5*? 1 1 0 ^"* organomciallip material is preferably 
containing high dielectric material expressed by Ta.OX nJ^u^T^^ 5 ^ 81 ? f Ta < 0 
according to the present invention is basically chencteri^ 2 nSS&^T i " T ^ H ^(CH a ),)., 
in thai it contains from 10 to 62.5% by atomk of nitrogen to t m-JIiSjT^ CHaW '" wfaerc m aad n "* Valws whfc * 
atoms, and so long a* the nitrogen atoms are present in this * V , 5< 

range, the content for Ta and O (vakes for x and y) naturally ™ c P Iaana treatment is effected in a gas containing at 
falls in the range described above. teasi mlrogen, and preferably, in gaseous NH 3 or a mixed 

According to a .second aspect of the pre«nt invention. Ci^^S^r °J ^^J^S 101 comaining nitrogen 
there is provided a process for forming a tantalum' « include those of N a O, l^H^, and N*. 
containing high dielectric film expressed by Ta OJ* with x . lD Jr ase °ffcrmmg Arst a tantaJum-conUining high dielec- 
y> and z satisfying the relation as described in the nrst aspect,' Y** °? . lbc and tben "Wiying a Pla*»* treatment 
ihe process comprising forming the high dielectric aim on a , f ? Sultm S hl & dielectric film using a gas containing at 
body by chemical vapor deposition (CVD) using Cp Ta f a5t m J^ CD? ™ abk S* 5 ** containing nitrogen include 
(NaX. (where Cp represents cyclopentaoe and m and nare 20 086 r^* 3 ' Nz °' N** 1 * and N 3 » but particularly preferred 
values which in toul yield 5) as the starting material. * m ° n& {b6m 18 Basco«s NH 3 . 

According to a third aspect of the present invention, there A ^ compared with a SijN 4 film, in general, a high 
is provided a process for forming a Unialum<onuining hhth aifticclric nim hw5cd 0n T ^O s yields a high specific dielec- 
aViectric film expressed by Th,0/JL with x, y «md z , bul 13 inferior in leak current charattcristic* 

satisfying the relation as described in the first aspect the 35 I 5 ? 1 * 11 *" voltage characteristic*. The tantalum- 
process comprising forming the high dielectric film on a f 001 * 1 ^ hl &h dielectric material according to the present 
body by CVD using a tanulum^omaining organometallic ^ V ^~ n ^ flUin * mtro 8 en «< oms at * concentration of from 
material, preferably selected from Ihe group consist™ of w lt> y atomic. Because a nitrogen atom is smaller 

T*(°CJls) r Ta(OCH3) s , ^(CH^ TaQ„ T^oSiJ *. a oxygen atom in fcrms of atomic radius, a nitrogen 

*<N(Oy*),,, and ^(OCH^(N(CH^ M> where mand » » ? * StI ° n * er m affinity fa tH5C rf fonnin G bonds with 
are values which in total yield 5. olt,Br al0ins - Accordingly as compared with a case of 

According to a fourth aspect of the present invention I^S f^™ 1 * **** «o in the 

there is provided a proccWfor form^Ta Sum' 1"°^"^^^ 
c^taimngfcghmc^ o ?3nT f T ***** 

y,and*sau^ogmereM OT ^ » "™»™^*™g high dielectric material according to the 

*e process Rising forming S2S^^ KS-I"^ " ^ * ^ 0n 

dielectric film on a body, and applying a plasma treatment* A , 

the high dielectric film using a gas wntaining at least « . A^compared with a T^^O^ film, the tantalurji-contairiiQg 

mirogen. 6 ^ dielectnc film according to the present invention yields 

. According to a fifm aspect of ,he present invenUon, there '° w &VSa^ 

is provided a semiconductor device comprising a tantalum^ X01lowine «V>*™. 

containing high dielectric material as described in the first c^^s/d, 

aspeci. 

the thickness d of the capacitance insulating film can be 
BRIEF DESCRIPTION OF THE DRAWINGS ** ^creased in case of maintaining the capacliance C of the 
tnr i v , , . capacitance insuhong film at the same value. By increa^ne 

* \ a ^^^i^Uy drawn partial cross section of a thickness d of me capacitance insulation film the electric 

DETAILED DESCRIPTION^^ PREFERRED " 'tt&£S2£XESZS2i 

EMBODIMENTS s lqwcr elcciric field resnlis for a thicker captdtanec insu- 

la a rireferred cmbodioicm according to (be aspects of Iho u Tb * Ie .** curfe, « characteristics and the isolidoo 

preseoi invention, the CVD proeea« fc preferably a thermal « ca,1 L bc im P roved i0 oanaer. 

CVD or a plaama-assisled CVD. to an embodiment accord- ,^i?* d lbovt - lhc P""* 8 * for ^^"8 » high 
tog to the third aspect of the present invention the cas dletec,n . c ^ lc «>rtiing to a fourth embodiment of the 
eootaioinc nitrogen is prefembly selected from the zrouo ? nS * M 1 mvennon comprises snibjecting a high dielectric film 
consisting of gaseous NH„ a mixed gas of NH, and O a : * treatment uiSn S " 8« containing at least 

mi«d gas of NH, and O,, a gaseous N a O, « gaseous RH* <ft ^r mstance, gaseoua NH,. Because nitrogen Moms 

andgaseotisnitrogen^howewr.partieulaFlyDreremdfe T '""^H n ?. wm " er 48 <*xop™* with oxygen atoms, 
ihe use of gaseous NH 3 . «riy prcrcrreci « *«y can b* easily taken up by we high dfclectrie fi^ The 

In a preferred embodiment accordinn to a fourth asn^ A f «^ 0 £^n om l* en reac[ ^ »rbon atoms to the film, and 

atoms are more apt to form bonds with tantalum atoms, 
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^rja^wi5£ss . «•-^?*' ,B,-> * l - -, 

least nitrogen as the starting gaseous material. Because EXAMPI£ 3 

oitrogcn atoms are smaller in diameter as compared with ^ t , , 

oxygen atoms, ibey can be easily taken up by die hich a- .^^^P^^^^VrocG^Unhtn^^]^ 
dielectric 01m. The nitrogen atoms then react with carbon f™ clr } Q film comprising a tantahim-containing high 
atoms in the film, and as a result, carbon atoms are easily 3 s malenal expn«s«l Oy with x being 0.5, 

drawn cm from the film in the Ibrm of CN. Moreover Ir"*.* 3 . bcife on abodymade of apolysilicon 
nitrogen atoms are particularly effective in recover™ and 77? W * mg ?< 0C * H s)* a ianialum-conuining organome- 
compensating the oxygen defects such as Ta-O voids in ™ ^-T^ 8D . d P seaus NH * as me fiUrti ng materials, 
the film, IbuA, the leak current characteristics and the . ^SS? 1 ™ m ^ ^P^itcd by means of plasma- 
illation voltage characteristic can be improved more 20 ^ a plasma CVD apparatus using a mixed gas 

effectively by employing the present process inthTplic* of f™ 9 "^ WVUb and NH 3 each flown ai a ratctf 
a conventional high frequency oxygen plasma treatment , 10 500 800111 acd ^ 500 10 2>000 seem, 

The present invention is described in further detail below ^F*?™ 1 * * pressure of from 10 to 100 Pa while 
referring to the preferred embodiments according to the ™ ,m ^ njn g body at a temperature of from 200 to 500" 
present invention. Ir should be understood, bowevefthat the 25 5ijT lpp1yn3g " RF V 0 ™' from 500 to 1 ,000 W (13.56 
presem invention is not to be construed as being limited to J ' 

the examples below. Thus was obtained a Untdura-containing high dielectric 

film expressed by Ta N and having a specific dielectric 
EXAMPLE 1 constant in a range of from 20 to 50. The high dielectric film 

dielectric material expressed by chemical formula Vg, * ° VD ' 

0.e TlAW. wilh x-0J7S, y^), and ^ 0.625) on a body EXAMPLE 4 

made of a polysihcon film using CpVTatX), (where Cp ^ 

represents cyclopentane) as the slanini material. Hie Irish 35 ^P^f* 11 - 1 ^P 1 * 5 reU!fis to a Pwck for forming a 
dielectric film was deported by means of plasma-assisted ^ dwl . ectrK? . film ^cording to an embodiment of the 
CVD in a sheet-fed plasma CVD apparatus usinc a mixed f " 5 ^ nl mvcnll0fl - Thc process comprises forming a 
^comprising Cp^NJ, and N 2 each flown aTa rate of ^^"T""** 8 dfclcCtric ^ 00 8 * nd 
100 and 50 seem, respectively, under a pressure of 30 Pa applym 8 P te5I1Qa tmatmcm lo the high dielectric film using 
while maintaining the body at a temperature of 400' C and 40 a ^ Mc ^^fi^ lcatt ^^cn(N), for instance, a gaseous 
applying an RF power of 500 W (13,56 MHz). Gaseous N Y° mt *n!ng ^ ™* °* In the present example, the 

functions as a carrier gas and a diluting gas in this case and ^"^-^nlaimng high dielectric film can be formed on 
it may be replaced by gaseous argrin (Ar) or gaseous helium y by a kaow13 melh6d - n ^ "* process in the 

(He). The laDtarum-containing organometaUic material for P^f 5 ™ C5ca niplc xs distinguished from a prior art technique 
use in the process is nor only limited to CbVIVNA, and 45 * . U ^W**** 8 pi»ma troaiment using a gas contain- 
other materials expressed by (where, roTn-S) "* 11 k * 1 mtf0 S ea 

can be uacd as well. Tmis was obtained a tantalum. ^ A tantaium-oomaining high dielectric film expressed by 
flaming high dickciric film comprising Ta*N 5 having a Ja^ was deposited on a body by means of low pressure 
specific dielectric constant of 40 or higher. U*rmal CVD process in a sheet-fed LPCVD apparatus 

Tie same process was repeated except for further adding * ,£ g ™ Cit ? mixto f t ^mprising T»Cl a or Ta^Cy y, 
a gaseous oxygen (O^ at a flow rale of 50 seem. A high tU?£™° f °\ » lhtt sranifl & Thus! 

dielectnc Him expressed by TaAJL with x beina 05 v ^r^F ^f^^ ^ a bod y comprising, rbr example, a 
bemg 0.1, and z being 0.4 was obtained as a result/The *2^ mM f^ d k * ^mporauire range of from 

sr^cdielectncmnd^^ 3W la 500° C, wMe keeping the pressure inside the 

of from 30 to 40, a value slightly lower than that of a 55 ^ H cbainber of ll » LPCVD apparatus in a range of 
tamaIum<oniaining Wgh dielectric film comprisine Ts.M 10 t0 1 « 00( ! ^ A hi « n difi ^^ film about 10 nm in 

bui with improved leak current characteristics, " U £ knc ? s was obuin ^ as a result. The process can be 

eriected otherwise by using a mixed gas of (X and O, 
EXAMPLE 2 of ^5 O s , and by means of plasma- 
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range of from 400 to 800* C. Preferably. the thicker the high plasma-assisted CVD or Kv LP.iwm.i rvn ..a a. 
d* teetM : film becomes, the longer the plasma treatment is K toTe wf&iSri^bSSS JS*? 
applied. The plasma treatment can be conducted subsequent high throng l^rSS* nJ82Ki£ 

wiib an electrode for supplying an RF power source EXAMPLE 6 

Preferably, a heal lreatmeiu at a temperature of about 700* Referring to FIG- 1, tbe present example relates to a 

C. is applied io (he high dielectric film after the plasma i^TS , ^"^^S a semiconductor device comprising a 

treatment to render the amorphous high dielectric film DR AM (dynamic random access memory) based cm a 

polycryfitalline. ~ J0 ^eked capacitor cell structure having a capacitance insa- 

Inn leak current chaxactcrisiic* of the high dielectric were Irkllm^^ 
studied. Acurrento^^ ^J™ a ™^ n fi* a process of an embodiment of the 

under an applied electric field of 5MV/cm > S^tS ?7 . mvCfll,0li : ?» ? ?pa«taocc insulating film comprises 
dielectric & not subject^ Ta oITt^T^ 5ft * 

found to yield a current density as I*FWaEM 15 

higher. Furthermore, a high tfeleclrfc fiL obtained bv £ * ? ™ ^ FOCCSS ^P™"* 
flying a conventional high ^LyoKytT^ ^^^^^^"T ree ™ 12 

iroHtmcnt was found to yield a cu/rcnl density of about lfT^ ^ . q wmico ^ctor substrate 10; 

A/em 2 . v 01 BD0Ul 1U ^rtnmg a gate electrode 14 and a gate interconnection 

20 14A (word hue) by using, for example, polysilicon; 
EXAMPI^ S forming source/drain region 16; 

inning an interlayer dielectric layer 18 of, e.g. 
The present examples relates to a process for forming a ? l0 i> on ihe entire surface, providing an opening an the 

nigh dielectric film according lo an embodiment of the interlayer dielectric layer 18 located on the upper side 

present invention. The process comprises forming a ™ °£ ,bc ti™rcc/drain region 16, and forming an electrode 
tann^-containing high dielectric film on a body by means ?? for lbc capacitor on the opening and the inierlayer 

of CVD process using a gas containing at least nitrogen c dfcleciri c ^ 18 by using, for example, polysilicon: 
(e.g., gaseous NH 3 ) and an organomclallic material as tbe forming a high dielectric film 22 expressed by Ta CON on 
stanmg gaseous material. The process of the present lhc clfictrodc 20 and the interlayer dielectric film ll'by 
example dij&ra from that of Example 5 in that no plasma *> mcaDS of ^ Q ?™<*ss for forming a high dielectric film 
treatmem * applied to the high dielectric film after depos- acco«tag to an embodiment of the present invention: in this 
ding the film, Tne process of the present example is distin- casc ' thc P°Iysilicon electrode 20 and the interlayer dielec 
guished from a related an technique in thai a high dielectric l!? c ^ 18 c orrcspood to the body, and the high dielectric 
film is deposited by CVD using a gas containing at least film 22 «x**P°nds to the capacitance insulating film- 
mlrogen as a part of the starting gaseous material. an ONO clcclrnde 24 Tor the capacitor; and 

A high dielectric film was deposited oa a body for forT ™ng an SIN passivation film 30 on the entire surface 
instance, a polysilicon body, by means of plasma-assisted A ? ^"f^S ^tructure- 

CVD in a sheet-fed plasma CVD apparatus using a mixed • ^ d,c, 1 0Ctoc fiI ™ according to the present invention 
gascnmprisingTa<OC 2 H s ) s and Nil, as the starting gaseous „ n * dW ? aric fw * ca P acitof * example 

mater*] Iwjth gaseou, 0 2 further added therein? Thus, "° t^. bo ™**>* * effective to use the film as a gale 
plasma CVD was conducted while maintaining the body at ir ^ hl,n g him of a MOS transistor, 
a temperature in a range of firom 300 to 500 6 C. and the prcscni ^ v cmiou has been described in detafl with 

pressure msidc iho reaction chamber in a range of from 10 rcferen « 10 preferred embodiments. However, the starting 
to 1,000 Pa During tbe film deposition, the 1:1 gaseous « S^us m aicri ak, condiiions for film deposiuon. etc! 
mtxture of Nrl, and O z was flow at a rate of 500 seem in 45 dc5 f tlb S d ab T are Prided for means of 

total. A high dielectric film about 10 nm in thickness was 6X Pf nation, and they can be modified as desired depending 
obtained as a result. on lhe CVD apparatus and on the CVD process to be used 

k^^ d S^C^^ * dCp0Sh ^ ° lhCnvlse by film comprising acconHnn to the 

iTterS » P^-ntmnisai^a^ 

— — -.*sasL c a,~*- - ssarirt t raja? Rt- 

The lck cuireot cbaiacteAsties of (he thus obtained high Uflefi ' 1 . 10 ,he ftWcttiaa of a dbente component, e * a 

dieicctnc were found to be tppronmately the same as those c *P aCltc>r - 

of tbo high dielectric film labrleaied in Example 4. Tie Conclusively, (he uotalum-contaioine high dielectric 
mV^°l^ preSe0t for fotmin 8 the high dielec 40 J"""*' expressed by T^N, aecordinfi to a first a^ect of 

ttic film yields »d improved throughput, because the plasms present invention contains nitrogen (Nl and yields a 

treatment after depositing ihe high dielectric film con be ^"Pwific dielectric conslaot as compared with the case 

om,,,ed - ? f T «s°s- Accordingly, a thicker high dielectric film with 
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gas contaimog al least nitrogen (N) after depositing the aim. 
According to a mi other aspect of the present invent™, a 
high dielectnc film is deposited on a body by means of CVD 
process by using a gas containing at least nitrogen (N) as 3 
starting gaseous material. Thus, carbon can be effectively 
pulled out from the high dielectric film either during or after 
depositing the high dielectric film, and the oxygen defects 
are also effectively compensated. In this manner, a high 
dielectnc film having excellent leak current characteristic* 
and isolation voltage cfcwacieruaics can be implemented. 

By carrying out the film deposition process of the second 
and the third aspect of the present invention, the step of 
plasma treatment can be basically omitted from the process 
comprising a step or plasma treatment. A simpler process 
can be thereby realized. 

While the invention has been described in detail and with 
reference to specific embodiments thereof, it wfll be appar- 
ent to one skilled in the ait that various changeTand 
modifications can be made therein without departing &om 
the Spirit and scope thereof. 
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What is claimed is: 

1. A semiconductor device comprising a high dielectric 
constant tantalum .containing material, said tantalum- 
containing material having the formula la,OjvJ^ wherein 

5 x+y«-l. x is greater than or equal to the sum of 0.4 y+0 6 
z. V is from about 0 to about 0.6 and z is from about 0 I to 
about 0,625. 

2. Agate dielectric for a MOS transistor comprising a high 
dielectnc constant tanuium-containmg material having the 

10 formula T*J>^ wherein z+y«-l, x is greater than or 
equal to the sum of 0.4 y+0,6 z, y is from about O to about 
0,6 and % is from 0.1 to about 0.625. 

3. A dickciric film for a semiconductor capacitor device 
comprising a high dielectric constant taniahim-conlaining 

is material, said tanlahim-containing material having the for- 
mula Tk/)J9„ wherein x+y+z-1. x is greater than or equal 
to the sum of 0.4 y+0.6 z, y is horn about 0 to about 0.6 and 
z is from 0.1 to about 0.625. 
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